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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thick-film resistance paste, having high EDS 
characteristic (high withstand voltage pulse characteristic) and which does not contain 
such harmful substance as Pd, Cd, Ni, etc., for obtaining a ceramic circuit board having 
superior performance. 

SOLUTION: A film resistance paste is prepared by adding an organic vehicle, a solvent, 
and a dispersant to a mixture prepared by mixing raw material powder composed of glass 
powder and conductive material powder with the organic vehicle. The mixture is prepared 
for satisfying the relation, 5.5A<B< 10. OA (where A represents the mean specific surface 
area (Am2/g) of the raw material powder, when the minor-axis diameter of the powder is 
less than or equal to 5jim and the volumetric ratio (%) of the vehicle to the raw material 
powder is B). At the manufacturing of the paste, the raw material powder is dispersed in 
the organic vehicle by forcibly passing the raw material mixture through a clearances of 
less than or equal to 5|im in width. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the thick-film resistive paste which makes the mixture which comes to mix the raw 
material powder which consists of glass powder and powder of conductive material with an organic 
vehicle come to add an organic vehicle, a solvent, and a dispersant further Thick-film resistive paste 
characterized by using the mixture which has the relation of 5.5 A<=B<=10.0A when the minor-axis 
particle size of this raw material powder makes B % the volume rate of as opposed to this raw 
material powder of Am2/g and this organic vehicle for average specific surface area, by 5 
micrometers or less. 

[Claim 2] Thick- film resistive paste according to claim 1 which is that in which the above-mentioned 
raw material powder ingredient does not contain Pb, Cd, and nickel. 

[Claim 3] Thick-film resistive paste according to claim 1 whose above-mentioned conductive 
material is Ru02. 

[Claim 4] In the process which passes a clearance 5 micrometers or less for the mixture which 
consists of a powder ingredient and an organic vehicle compulsorily, and makes an organic vehicle 
distribute a raw material powder ingredient The manufacture approach of the thick- film resistive 
paste characterized by consisting of mixture which has the relation of 5.5 A<=B<=10.0A, and 
nothing and the process which adds and kneads an organic vehicle, a solvent, and a dispersant further 
when the volume rate of Am2/g and an organic vehicle is made into B % for the average specific 
surface area of raw material powder. 

[Claim 5] The manufacture approach of the thick-film resistive paste according to claim 4 which is 
that in which the above-mentioned raw material powder ingredient does not contain Pb, Cd, and 
nickel. 

[Claim 6] The manufacture approach of thick- film resistive paste according to claim 4 that the 
above-mentioned conductive material is RuQ2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thick- film resistive paste and its manufacture 

approach for [ which has an external resistance object ] the ceramic circuit boards. 

[0002] 

[Description of the Prior Art] In the ceramic circuit board used for an integrated circuit, the circuit 
which consists of a conductor pattern, an external resistance object, etc. on the surface of [ other than 
the built-in resistor prepared between the layers of a multilayered circuit board ] a ceramic substrate 
is formed, and it is contributing to advanced features of the ceramic circuit board, and low cost- 
ization. 

[0003] When forming a thick film resistor in a ceramic substrate front face, what added conductive 
material to glass powder and was made into the shape of a paste with the organic vehicle is printed 
and sintered on a substrate front face, and it considers as a resistor. At this time, it prints so that a 
resistor may be covered with a textile-glass-yarn ingredient for the purpose of protection of a 
resistor, or improvement in weatherability, and carrying out an overcoat is also performed by 
calcinating. 

[0004] High-tension-proof pulse characteristics (ESD property) are in one of the important properties 
of a thick film resistor. Usually, an EDS property worsens by the resistance more than lOkohm/**. 
The reason is as follows. Although the conductivity of a thick film resistor is materialized by the thin 
film of the glass between the conductive material formed into glass, if high tension is impressed to a 
thick film resistor, a detailed electric conduction path will be destroyed and resistance will change. 
Since the loadings of conductive material decrease and the flow by the thin film of glass becomes 
dominant so that it becomes high resistance, the above-mentioned phenomenon becomes easy to 
occur. For solution of this phenomenon, the following cures were taken conventionally. 
[0005] (1) Use the powder of Bi2Ru 207 with large resistivity, and Pb2Ru 206, and make [ many ] 
combination of conductive material. However, glass uses the thing containing Pb for decomposition 
prevention. 

(2) Make the thin film form between electric conduction particles during baking using the low 
melting glass of Pb content. 

[0006] (3) Use that of a fine potato for glass powder and an electric conduction particle dramatically, 
and make [ many ] an electric conduction path. (Refer to JP,8-250829,A) 

However, since (1) and (2) contained Pb which is harmful matter in the raw material, its distributed 

approach was difficult for (3) preferably. 

[0007] 

[Problem(s) to be Solved by the Invention] Then, the ESD property of this invention is good and it 
aims at offering the thick- film resistive paste which moreover does not contain harmful matter, such 
as Pb, Cd, and nickel, and obtaining the ceramic circuit board of the outstanding engine 
performance. 
[0008] 

[Means for Solving the Problem] In the thick-film resistive paste which makes the mixture which 
comes to mix the raw material powder with which this invention consists of glass powder and 
powder of conductive material with an organic vehicle come to add an organic vehicle, a solvent, 
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and a dispersant further When the minor-axis particle size of this raw material powder makes B % 
the volume rate of as opposed to this raw material powder of Am2/g and this organic vehicle for 
average specific surface area, by 5 micrometers or less, it is thick-film resistive paste characterized 
by using the mixture which has the relation of 5.5 A<=B<=10.0A. 

[0009] In the above, if it is difficult for the amount of vehicles to have too little B under at 5.5A, and 
to make fine particles adhere to a roller and it exceeds 10.0A, since there are many amounts of 
vehicles, distribution of glass powder and the powder of conductive material cannot be performed, 
but the effectiveness over an EDS property will seldom be demonstrated. In addition, when 10 pa-s - 
300 pa-s is suitable for the viscosity of an organic vehicle and is smaller than 10 pa-s, it does not 
have adhesion, and it becomes difficult to make fine particles adhere to a roller. Moreover, if 300 Pa- 
s is exceeded, since fine particles cannot be uniformly soaked in a vehicle, it will be necessary to 
dilute with volatile solvents (for example, toluene, ethanol, etc.). 

[0010] CaO-aluminum203-Si02-B-2 03, Na2 0-Si02-B-2 03, and the thing that does not contain 
Pb, Cd, and nickel with these mixed glass further are used for glass powder among powder 
ingredients. Ru02 is used as conductive material. As an organic vehicle, ethyl cellulose, a terpineol, 
butyral resin, a terpineol, etc. are used. 

[001 1] In the process which this invention passes [ process ] a clearance 5 micrometers or less for the 
mixture which consists of a powder ingredient and an organic vehicle compulsorily again, and makes 
an organic vehicle distribute a raw material powder ingredient When the volume rate of Am2/g and 
an organic vehicle is made into B % for the average specific surface area of raw material powder, it 
is the manufacture approach of the thick-film resistive paste characterized by consisting of mixture 
which has the relation of 5.5 A<=B<=10.0A, and nothing and the process which adds and kneads an 
organic vehicle, a solvent, and a dispersant further. First, distribution of glass and conductive 
material can be made into homogeneity by passing a clearance 5 micrometers or less for the mixture 
which has the relation of Above A and B compulsorily. 

[0012] A clearance 5 micrometers or less is obtained by arranging two parallel rollers at intervals of 
5 micrometers. By making this clearance pass an ingredient compulsorily, a path crushes or crushes 
the powder exceeding 5 micrometers, and considers as the magnitude of 5 micrometers or less. In 
this case, although it does not interfere even if a powdered major axis exceeds 5 micrometers, 2 
double less or equal of a minor axis is suitable. Since the force will not join powder if a clearance 
exceeds 5 micrometers, it cannot fully distribute. In order to make the paste which can be printed the 
ingredient distributed through the clearance, it adds and kneads an organic vehicle and a solvent, and 
uses them as thick-film resistive paste as suitable viscosity. 
[0013] 

[Embodiment of the Invention] Hereafter, the example of a comparison is explained to the example 

list of this invention. Three sorts of following things were prepared as glass powder. 

[0014] 
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[0015] Moreover, two sorts of following things were prepared as a vehicle. 

X — Ethyl cellulose, the Tell Young Pioneers Y — Ru02 was used as butyral resin and Tell Young 
Pioneers + butyl carbitol acetate conductive material. 

[0016] After creating mixture to homogeneity with the configuration which shows these ingredients 
in a table 2, in order to consider as the paste which can be printed, an organic vehicle, an additional 
solvent, and an additional dispersant (HOMOGE Norian L-95 {trade name:} by Kao Corp.) were 
added and kneaded, and thick-film resistive paste was created. This was formed on the low- 
temperature baking ceramic substrate, and the pattern printing of the resistance polar zone, and after 
calcinating, the thick film resistor was formed on the ceramic substrate. A multiplier is collectively 
shown in a table 2 at the sheet resistance (kohms) of the obtained resistor, 1 .5kV, ESD in five pulses, 
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and a list. 



[0017] 
[A table 2] 
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[0018] 
[A table 3] 
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[0019] No. 1-20 which are the example of this invention excel [ property / EDS ] in 1.0% or less, a 
convention of the relational expression in this invention is not satisfied, EDS is over 1.0%, and the 
examples 21-22 of a comparison are getting worse as shown in the above-mentioned table. 
Moreover, the example 23 of a comparison does not satisfy a convention of the relational expression 
in this invention, either, but paste production is difficult for it. 
[0020] 

[Effect of the Invention] According to this invention, the thick-film resistive paste which was 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/9/2006 



JP 3 1 1-251 105, A [DETAILED DESCRIPTION] 



Page 4 of 4 



excellent in the ESD property can be offered, and the ceramic circuit board of the outstanding engine 
performance can be obtained. This paste can be offered without including harmful matter, such as 
Pd, Cd, and nickel, in raw material powder, and when keeping the operating environment of a 
product good, it is effective. 

[Translation done.] 
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No. 


RuO a 
BET 

GdVi) 


RoO s 
(%) 


mm 


#9* 
BET 
UVi) 


(%) 


BET 
(mVg) 


MP 
IS 


cm*) 


(pa-s) 


d-7 RH 




E SD 






1 


1 5 


1 5 


a 


9. 1 


8 5 


10.0 


X 


8 0 


10 0 


3 


9 7 


-0.5 


8 




2 


1 5 


1 5 


a 


9. 1 


8 5 


10.0 


X 


6 0 


10 0 


3 


12 0 


-0.3 


6 




3 


1 5 


1 5 


a 


9. 1 


8 5 


10.0 


X 


5 5 


10 0 


3 


13 0 


-0.2 


5.5 




4 


1 5 


1 5 


a 


9. 1 


8 5 


10.0 


X 


10 0 


10 0 


3 


8 2 


-0.9 


1 0 


5 


1 5 


1 5 


a 


9. 1 


8 5 


10.0 


X' 


8 0 


10 0 


0. 5 


12 3 


-0.2 


8 




6 


1 5 


1 5 


a 


9. 1 


8 5 


10.0 


X 


8 0 


1 0 0 


5 


8 4 


-0.8 


8 


m 


7 


1 5 


1 5 


a 


9. 1 


8 5 


10.0 


X 


8 0 


3 0 0 


3 


117 


-0.3 


8 




8 


1 5 


1 5 


a 


9. 1 


8 5 


10.0 


X 


8 0 


1 0. 


3 


8 8 


-0.7 


8 




9 


1 5 


2 0 


a 


9. 1 


8 0 


10.3 


X 


8 2 


10 0 


3 


1 4 


-0.3 


8 


m 


10 


1 5 


2 0 


a 


9 . *1 


8 0 


10.3 


X 


8 2 


10 0 


0. 5 


1 6 


-0.1 


8 




11 


1 5 


2 0 


a 


9. 1 


8 0 


10.3 


X 


8 2 


10 0 


5 


1 2 


-0.5 


8 




12 


1 5 


2 0 


a 


9. 1 


8 0 


10.3 


X 


5 7 


10 0 


0. 5 


1 6 


-0.2 


5.5 




13 


1 5 


2 0 


a 


9. 1 


8 0 


10.3 


X 


10 3 


10 0 


0. 5 


1 3 


-0.8 


1 0 



(4) 



ftmW- 11-251105 



[0 0 18] [S3] 



No. 


RuO» 
BET 
(mVg) 


RtOz 
(%) 


mm 


#9* 
BET 
(■Vl) 


• 

(%) 


BET 
(mVg) 


S3 


am) 


(pa-s) 


(me) 


*-Htt 
(IQ) 


E SD 






14 


1 5 


3 0 


a 


9. 1 


7 0 


10.9 


X 


10 9 


10 0 


5 


1 . 5 


-0.1 


1 P 




15 


1 5 


3 5 


a 


9. 1 


7 0 


11.6 


X 


116 


10 0 


5 


0. 65 


-0.1 


1 0 




16 


1 2 


1 5 


a 


7. 5 


8 5 


8. 2 


X 


6 5 


10 0 


3 ! 


6 6 


-0.7 


8 




U 


3 7 


1 5 


a 


1 4 


8 5 


17.5 


X 


14 0 


10 0 


3 


18 6 


-t).2 


8 


m 


18 


1 5 


1 5 


b 


8. 3 


8 5 


9. 3 


X 


7 4 


10 0 


3 


10 4 


-0.3 


8 




19 


1 5 


1 5 


b 


8. 3 


8 5 


9. 3 


Y 


7 4 


12 2 


3 


112 


-0.3 


6 




20 


1 5 


1 5 


c 


8. 8 


8 5 


9. 7 


Y 


7 8 


14 0 


2 


12 9 


-0.2 


8 


$a 


21 


1 5 


1 5 


a 


9. 1 


8 5 


10.0 


X 


12 0 


10 0 


3 


5 2 


-1.2 


1 2 


22 


1 5 


1 5 


a 


9. 1 


8 5 


• 10.0 


X 


8 0 


10 0 


7 


4 2 


-K8 


8 


23 


1 5 


1 5- 


a 


9. 1 


8 5 


10.0 


X 


4 5 


10 0 


3 


7f»! 




4.S 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE^) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



